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1020030027003 #^ 2003/10/29 

>£^£] t^jo] Sj^^r, S^o] a.S^SHr -^^H^) ifl^- A]Jr<4 DLL 

1-^ Ajjr^o] fl^*> ^ cflol^ s^olH a] ^(flight time)£ <>1« 

Snfltl *fl<>H l^fAS^ , ZL^nj- ^ HS^li, ^£ofl Al^V 

7 ) ^Oflol^- *fll <?]^H# AjJl >^J=L; A]^- AlJl ^ Aj-7) 

^ #3 Al^6j| »^3^S|<H CLofl ^^Ml ^ #*8= DLL #3 

AlJ: ^ DLL #^ Aijr ^ Al^» ^Efl^H #^ ^Aj*Rr 5=*H 

<?] ^-71 ^7] ^ o]6\)o)^. A]Jr * a o > 7 ] ^ej oloflol^- ^ ^Jr-g. oj ^ y> 

ojoljol^- Aljr. ^JjLo] ^ A]S# ^^i, cflo]E^7> £]Jf Aljrofl -^7l5lc>J 

*\}o}&\ ^H^y. AJ^7> 5-1^- AlJrofl ^7lS]<H #^5]^ ^Hl" ^ 

sfe cflolE] #s) ; ^ o^^eflAi a]jt^ <y a j7 ( Aj-7] j£Dflo] #*]^ 

£ 9 
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£nflo] DLL, #*1 



#^ <H*}: 2003/10/29 
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1020030027003 #^ <^*}: 2003/10/29 

JE*H°1 3.3.^ S]5.{D0MAIN CROSSING CIRCUIT} 



£ l£ ^Hflsl £^o] Al^efl^- q-Bj-^H 

£ 2^ ^afl^ £^o] ^.g. q-B}-^ «-51, 

£ 3^r ^efl^ ^^-^ DLL ^ &l] ^1 M-eJ-hS ^ 

-£ 4^ ^sflsl Hpflo] iflofl ^-sv^ ^ 2 #^ SHM-M: 41 -fl^* M-^j- 

£ 6a ^ 51 6b^- f^efl^ £Dflo] ^ ^oj] ^Vig c-flojEi ^H^* M-E)-^ 

£ 7£r ^2fl^ 5L^<=Q a^.^ ^€ djolE^ afll <0Jr ^^^-1- 14^^ ^ 

51 8a £ 8c^ ^sfl^l ^ *}--§- u|-Efv£ Bj-olnj :E) 

£ 9^b ^ -^^l^Hl M-Ef-ti «£, 

£ 10-B- -g- <H o^tb £*HSl i4H H^l<y 3.5.^1 # 
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1020030027003 #^ <^^>: 2003/10/29 

Si ll^r £ 10^ a^J iflofl A]*} X\s. M-^l-Vfl ofl 

£ 12fe £ 10^ £*flo] 31^J ifltf M-^-^H °*M£, 

■£ 13^r £ 122] Jfl# tflofl #a]-£ 4- 7 flo] S^S^ u^ufl oflAlH, 

£ 14a ^1 £ 14c ^ £ 10°fl i4€- Soil'?] 3H€^1 

i 16a ^ £ 16b^ t^^l «a ^HH 3E*H$] 3S^J S]S vflofl ^VaV^ cflo] 

£ 17£ £ <g ^3aHH o]*1 5Lnflo] 5) S ^ofl c-flolE^ afl<H-»?-# 

5. 18£- ^ ^HH ^ 35.^ vflofl #a}-^ eflolB) nfl<£ a]s 

£ 19tt £ JEofl^l 3^ ^*M- M-E}-£ Efo]n o l £j 

£ 20a ^ IE 20b^r £ <^ ^Al^ofl SlfV Soflo] 3^41 ^-^-^ <^^ # 

910 : *u #3 ^mmi- ^is 

920 : £^]o] 
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1020030027003 <£t\: 2003/10/29 

930 : A2 <>HH1- t±3L 

940 : cflo]el XH^- 950 : z\]o]b\ #^ . 

960 : Al wfl<l aIJt ^Jf 

970 : *fl2 c-flolE^ tifl^ a]Jt A^JjL 

£ ^"^^r -£^1^1 aS^J s|5.ofl ^o.^., ^-«] , SDRAM (synchronous dynamic random 

access memory), DDR (Double Data Rate), DDRII, DDRIII SDRAM °fl £^1°] aS^J 

£ l€r #Sfl3 £^ol Al^Efl^. q-Ef^fl , oie^*> ^5fl^ ^DflO] 

A c3 #*l*r. ^-f M(ext_clk)# <a^^> o]^ uJl«- #^(l nt _clk)# ^*Rf vfl 

" ^7] (110); #^(ext_clk)^ <a^^> °1« #2r°lH *1 ^(flight 

time)* li^Rr *1<3 -H^ -r-JE #^(dll_clk)* >M*Kr DLL^-(120); vfl^f #^(Int_clk) 
ofl r$E\ o]^]}^ *\}6\ Ais* ^SRr *fll #^##(131); iflJf #^(Int_clkHl 4^ 
^-8: ^l^Rr *fl2 #^##(132); olJEiefl^ <0Jl<£] ^i^ofl nj-ef HH3» *i#/#^r 
^ >t(140); *\)S-£\ i3 (140)3.-^1 c-flojE^ SJ^^V siWfe XI 3 #UM-(150); 

*fl2 #^##(132)o.S.-?-E-1 ^71 ^-fr °g^^>o> uflJ=L £ ji^ JfLsr %S^> 

°i nH^l i^oj^Ai ^A]7l £nflo]o. S _£nflo] 3^5}^ ^nfl o] 3)3(161); 
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1020030027003 ^7}: 2003/10/29 

3.^ 3) 3.U6D3JMH #3 ^1 °1 w ^l^(oe)« *1<S -H^ ^-5. 

^!1<H ^1^* ^*Rr *W ^ ^-¥-(162); *H ^ ^-¥-(162)3 *f|<H 
#^ 2lH*Kr *\}2 81 71 ^1<H^-(170); ^13 150) J^f-^-Ei tlMi^ <a^^-o> efl^} 

4^7fl^ 40]^ Hfl ^(180); £ 4^7fl^ efl*l (180)5.^1 <g^£ t-flolEil- #^ 

H.5H*1(190)# S^-^Cf. 

<^7H, "H^ltl 3S,^"°)z\- ^ ^r^l7l £*)1<?1 (Receiver domain) <*IM 
(Transmitter domain) <L3.2] ^7] ^-g- <?l-^Rr <3 ^ (ext_clk)°ll -^7l 

«H #3 HMEKdq, dqs/dqsb)l- tflJi^7l ^ tr #Q ^ t^w. ^^(i n t_clk)^l^ 

*1<3 JL^ -f-H #^(dll_clk)o.SSl ^cl*Vrf. £ l-g- ^sfS , ^-¥- #^(int_clk) 

^, ^ #^(ext_clk)^.S^-Ei xflJjL ^^7l(110)» 7^ ^^£]J1, *1<3 JL^ # 

^(dll_clk)^r, £^]<y 3.sL^ 2^5.(161), *1H ^ ^-¥-(162), A]2 81 7l *)H^(170) ^ S. 
eW«Kl90)-i- ^ ^ #^(ext_clk)<Hl -S-7l*M vfliiiflyl^lfil *l?I(flight 
time)* i A o v *>7l DLL-¥-(120)<>lH ^€4. 

£ 2^ ^2fl^ £i^.Al ufE}u£ ^.s.^^ , ©iBltb #2fl^l £ 
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1020030027003 #^ <£x}: 2003/10/29 

^)9l ai^J #*lfe, #3 Al^ofl ^ ^l^(int_clk)54- ^ ^71 ^ 

M 2l*fl $7} ^ ^lS(casp_rd)* ^^^-^1, <>H 2)*}^ 2:71 #^ «U °1 w 

^!Ji(oe00)«- ^*Rr *fll ^-¥-(210); #*3= DLL #3 ^ Jl(rclk_dl 1 ) 

3? *}<8= DLL 4!5l(fclk_dll)» <a^^> 3lM€*l(Cas Latency ; CLHl 
#^ ^]5L«- ^Hl: >^SRr DLL ^eflol-^-(220); ^7] # 

3 <?HM1- ^IJL(oeOO) * DLL ^eflo] JjL( 2 20W*l #3 ^Hl- ^ <$ 

ta^o} 4^7fl^ #s] ^^^11- ^*Kr >H2 M ^ ^^^-(230); *fl2 # 

3 *H°]1- 1\3L ^^(230)3] %n <y 3 <£ul , cflolB]7> 9]*- A]J:ofl ^-71 

°)*\)o}^ ii^Kr afl<HJf(240); *H2 #^ Ai^L 48^(230) 

#a ^ol«.(250); *lll <H = 31^ ^IJL(addO), ^ #^ ^IJl 
(int.clk), ^ DLL #^ ^]J:(rclk_dl 1 ) ^ ^ DLL #^ ^lJl(fclk_dl 1 )# °J ^ , CL# 

*fll ^H-efl^ ^IJL(addO)^ fe&] n}e}- cflolE)sJ ;HH*Rr *f)i cflo]E^ 

«11<1 ^151 ^^^-(260); ^ ^12 ^^efli Ai^(addl), ^ ^1JL( int_clk) , DLL W 

^ ^l^(rclk_dll) ^ DLL #^ ^lJ:(fclk_dl 1 )# ^^«>Ji, CL-g- &^}<^ *fl2 ^ = efl>i 

^lS(addl)Sl feel #7^1 ^ ^olE^ yfl^^. ^ol*Kr^ 2 C-fl o] E^ «fl<l A}Jr A|^«.(270) 

-£ 3^: #BflSl SLoll*] aS^J iflofl DLL ^H-f (220)» M-b)-^ ^s. 

£S.a^ ola]*j. ^sflo^ dll #^ ^£^1^(220)^, DLL ^ls(rclk_dl 1 )# ^^^> 

^l^^l^ *fll #^ ^ls(rclk_dll_oel)l- #^*>fe ^fll €^1°1^- 

(321a); DLL #^ ^]^(rclk_dl 1 )« «a^^> ^^^1^ >fll #^ ■yofl^ll: ^31 
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(rclk_dll_oel) ^ *fl2 #^ °J^l°lt #^ 4lJl(rclk_dl l_oe2)# #^s>^ aj|2 M ^ 

eflol^-(321b); ^ DLL ^15l(rclk_dl 1 )« ^^^f *]<3>M^ *1«1M^ ^ a] 

S(rclk_dll_oel), *fl2 #^ #^ A]jr( rclk _ dl l_oe2) ^ *fl3 #^ <?MH1: -f-^ a] 

s(rclk_dll_oe3)l- #^*Hr *fl3 ^ #^ H^H «-(321c) ; CL°fl 4^ ^ DLL #^ a]^ 
(rclk_dll), *]]1 ^ €efl°l-¥-(321a)2l Ajjr, ^ 2 #^ ^(321b)£] # 

^ ^Jl ^13 #*8= ^eflol«-( 3 2ic)S] #a aij: ^ 7^1 Al^=. a^Kt *jh 

MUX(321d); DLL #^ ^Jl(f clk_dl 1 )♦ <y^°} *}<£X\?\ ^4 <lHH^ a]jt 

(fclk_dll_oel5)l- #^*Hr *fll ^eflo]-« (3 2 2a); DLL #^ ^]JL(fclk_dl 1 )» 

og^ti>of *1<$a]^ ^4 o]o\}o]M. -*lJL(fclk_dll_oel5) ^ ^5 #^ ?liolt #^ 

^JL(fclk_dll_oe25)l- #^*Rr *fl2 *>^= 1-^ !i3H«-(322b); DLL #^ ^]Jl 

(fclk_dll)l- ^^^M *}<£X\^ *fl 4 #^ <?H°m ^l^(fclk_dll_oel5), ^15 #^ *H 

M ^lS(fclk_dll_oe25) ^ ^16 #3 ^S(fclk_dll_oe35)l- #^*Rr 

^13 ^ ^e^l^-(322c); ^ CL°fl *}tg= DLL #^ ^l^(fclk_dl 1 ) , *fll #3 

^eflol-^-(322a)^ #^ *fi2 ^ §^ ^5flol^-(322b)^ #3 ^IJ: ^ *fl3 #^ 

eflol^-(322c)^ #^ ^IJl # ^ 7H Aisl- ^^Rr *\}2 MUX(322d)# 5L^h=K 

5. 4^ ^efl£] £^l<y HS^J v|H #£}-<g ^2 °]<H1°11- aij- ^Aja.(230)l- 

14^^ o]^*V ^eflo] ^]2 #^ <?H°llr ajjt ^^^-(230)^, ^7] #^ <y^]o] 

1- ^l^(oeOO)!- ^^^-Jl, *fll ^ <^HH# ^lJi(rclk_dll_oelH 4^ ^fll #^ <?1^ 

^lJl(oel0_dll)# ^111 #^#^-(431); ^1 #^ ^^o)!; Ai^( oel0 _dll)l- ^ 

n^IL, 42 #^ ^^l^l^ ^!iL(rclk_dll_oe2)°fl ^ ^2 #^ ^^o)^ ajjt 

(oe20_dll)l- ^12 €^#f-(432a); *fl2 #^ ^^oll- ^15l(oe20_dl 1 )S ^^^ZL, 
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*\}3 #^ ^Hl- m^ ^l:£(rclk_dll_oe3Hl ^ 43 #3 «?H°11- ^S(oe30_dl 1 )» #3 
^ *ll3 #^##(432b); ^2^1 ^13 #3 tMHl- ^ls(oe30_dll)l- ^^JL, 
AS #*8= DLL ^l^(rclk_dll)^l 4^ ^ #^ ^^l^l^ a]^ 

(oe40_dll~oe70_dll)«- #^*Rr ^7fl^ #^»l-(432c ( 432d) ; ^1 ^Jiolf Aljr 

(oel0_dll)l- ^^^>J1 ( *fl4 ^I^oll- ^ljL(fclk_dll_oel5H 4^ *1]4 #^ ^ofl o] 

1- ^!Jl(oel5_dll)l- #^*Rr ^4 #^#l-(433a); *l}4 #^ ^Hl: ^!5l(oel5_dl 1 )» 
«J-JL, ^15 #^ <?1°1M-I- #^ 4lJ:(fclk_dll_oe25Hl *fl5 #^ °Ji<>lt ^Jr(oe25_dl 1 ) 

» #^*Kr *fi5 #^#f-(433b); *1]5 #^ ^^1^1- ^ls(oe25_dll)l- ^ *£JL , *fl6 #3 °J 
^1 0 11- #^ ^l-£(fclk_dll_oe35H 4^ ^16 #3 °M1°11- ^lS(oe35_dl 1 )♦ #^<*Rr *H6 
*^€«-(433c); ^ s^ofl *fl6 #^ <?HH1: ^l^(oe35_dll)# <y^Jl, 

DLL 4lJl(fclk_dllHl ^ #^ *H°l-& ^lJL(oe45_dll~oe65_dll) 

* #^*Rr 4^7fl^ #^«(433d, 433e)» 5£^-*VcL. 

£ 5^ ^2fl^ 5Lnflo] aS^J ^ ^o|l cil ol Ei «-(240)» M-Ef^ f^£^ 

A 1, ^efl^ cflolE^ ^)^«.(240)^, *fl2 ^^-(230)^1 ^-^7fl^ #^ <y 

°11 °l^r ^^^-H, CLS] ^ofl 21*11 ^7fl^) #^ ^olloll- ^?LS>\ JE-g-A] 

*fll Us. ^^-^-(541); *fll ^Hflw.( 541 )o] ^^«>o]- ^^g- ^r*5*> ^ 

, =L ^4 Al^l- u] c-11o]Bl <£loflo]^. Ai^( qse n_pre)S.^ #^^>^ afli S*](542); A}2 # 
3 <y^ol^- ^^-^-(230)^1 ^7^9] <£o\)o)^ ^ S3 y> j7 _ CL ^ ^Eflofl oj»] ^-^ 

711^1 #^ ^Ml: ^IJl^I iJ-f ♦ ^2 Als ^^-(543); ^ ^12 ^i^^- 

(543)£] #^ ^IJ:* ^^^-4 ^sl <£^-g; ^^tl: ^, ^. ol^ol^- a]^ 

(qsen)S.7,-l 4\2 S3](544)^: i^-*!-^. 
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£ 6a 5! £ 6bfe #2fl^ v|H dM^i X|°W250)» 

q-El-Ml oflAl^s.^, ol^*V ^gflo^ cflolB] #3 ^H-^ (250)^, X|2 #^ <y^]o]l- 
(230)2] 4^r7fl^ *I*IM# °g <N «J-JL , CL£] ^d^ofl £l*fl 4^r7fl^ #^ 

^Ul^I 3M7*1«?!*1^ #^ ^Hl- ^!Jl(routen)^i #^*Hr ^ #^ 91 

<Hloll- Als. ^^-(651); XI 2 #§j ^1^1 oil- ^j=L(230)^ ^7fl^ #3 °J1o]t Aljr-g. 
•a^^rol, CL^l ^«fl ^7fl^ #^ a] ^ S 3E*/^l^Al^ ^ # 

3 ^HHl- ^l3l(fouten)SAi #^*}fe ^>^= #^ ^HHl- A]jr jg^Jf(652); X]2 #^ 9j°fl 
ol«- ^^-¥-(230)^ 4^r7flSl #^ o] o)l ol-g. Alif 9j^«>o> ^ 7 fl^ &<LS. °}^°)$. 
N0R-NAND-N0R ^Wfe ^IJl ^-¥-(653); ^ ^J: ^^-^-(653)^ #^ ^]i« °j^«> 

°> fe^ -f, 11 44 cflo]B| #^ XI <H 4lJ:(rst_doutz)5.>H #^*Kr 

X]3 S*|(654)-§- S^-fVcf. 

£ 7-°r #eflsi £Dl ]o] ^l iflofl #3-3 c-llolBl tiflOj A}Jr ^^«.(260, 270)» 

M-^Vfi t^SS^I , ^efl^ cflolB] wfloj ^^^-(260, 270)fe, ^Hr7fl<i| ^S-gfli 

°J^^o> o^ai-o. ^ ^ ^ Ajif #3<5}fe ^4 fee) W61); *fl4 feel 

-¥-(761)31 #^ 9J §1 , ^ ^li(rclk_dll_oel5)<^] ^a}. c^b) 

afll 4!JL(sosezl5)» #^Vfe ^7 #^##(762); XI 7 #^##(762)^ #b3 Ajif oj^w> 
jv ( ojofloll- ^b} ^lJL(rclk_dll_oe25Hl ^ X|2 HH^i tifl9| ^ls(sosez25)l- 

fe XI 8 €^€#(763); XI 8 #^##(763)^1 #^ ^]if ^^Jl, #^ SHM-I: Aljr 
(rclk_dll_oe35H ^ XI 3 HH^i yfloj ^15i(sosez35)l- #^*Vfe XI 9 l-^##(764); ^ £) 

X19 *^#1-(764)^1 #^ 9J ^ «1-ZL , MS. &x}zH SL3. <£^S)°] ^ DLL M a] 
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S(rclk_dll)°fl 44 AA eflolE] Hfll ^]JL(sosez45, sosez55)» 
(765, 766)* i^-fVcf. 

5. 8a ifl4 5. 8c^r *Hfl^ 5LS^ 44^H 4°1 n <J , £ 8a^ 

jl^S}-o)H^ Cf^ #^ £nfl<?l 44^ £ 8b^r ^ #^ H^o] 44 

S. 8c^r 4^ #^ 5^1^ H^Jf 44^4. <^7H, Aj-^*v ^Hflo] £Dll o] ^- 

*1tt, i 8a^l 44 JL^5H1 5a<>M AT ^ #i*>^ #3} Bl-ojnjj!). 

*HH^r E^li, ^° t 3-, £rS.*fl 41- ^ olcf. fMg, 

^efl4 ELsL^ #^ ^}Jl7> t}^ ^7fls|-°^ 3H4£ 

°fl 44 3# '^4°fl 4*l*r ^l^H 5U4. 



#e} Al^sq- DLL #^ ^12^ 4^4 cflolB] #^#444 1-eMB 4#(flight time)* 
#44^, oil- S^l<y 3i^J ^*14 ^H6fl ti_V^^-o_SMj , ^ SrS. 

°\] A]7i *H1 4€- 4^ ^4* lM*Hr S^l^ 3S^J ^l^Rrd] n 

5U4. 
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<39> A o V 7 l J^-g. ^ wV^o] £TJ)1 o] 5)3.^, ol 7] ^^ofl o]*fl vflJijL 

X] * #7] iflJf #^ Al^l %^^H CLofl ^^*V ^4 

°fl 4^ 4V ^ DLL M a] J: ^ DLL #^ aij: ^ *V Aljr-g. ^i^H #^ ^Hl- # 

3 4}JL» ^>^Rr £^l<y ^1^-; ^-7] ^7l #^ ^Hl" Ajjr Aj. 7 ] ^ olcH] 

#3 *Jsl» ^7flsl #^ <?MH!- ^IJil- ^*Rr *fl2 #^ <?MH1- ^Is. 

S<H1 ^7lS)<H #33^ ^^l^l^r -S3*Hr cflolE) *HJf ; aJ- 7 } ^ 2 #3 <?MH1: a] 

^ ^71] £1 C-fl O] El Bfl<£ Ajjr ^AjJ=L # ^^Cf. 
<40> o]^, ^o] 7l#^o>oflA-1 -f-Aj-^ 7^0. 7 ^ ^ 7 |. M. ^ o) 7 )^^ A>Aj- 

-8: -§-°l*Ml ^ Sl-i- ^ss. ^oMl^l ^^^}7l ^3 7H> w>^^- ^}aH 

<41> ^7-1, £ 9ir U iuflo] 35.AJ LfE]-^ fS.^, Ol 

Sitlr -£^1^1 Hl^ 5)5.^, ^11 #^ £HH1: a]^ ^^^.(giQ), ^Bflo] ^.^^ 

^1^(920), ^12 #^ ^l^ol-i: ^1^ ^5^^(930), ^^^-(940), ^)o]b\ ^}o]^- 

(950), ^11 cflojEi tifl^ a] j: ^Aj«.( 960 ) ^ 7112 cflolEi ufl<i A]^ ^.(970)5 i^-^cf. 
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<42> ojoflol^- US. 48^(910)^, ^ #^ ^J^l ^sfl ^£ vfl*L #^ a]Jt 

(int_clk)5f 5.1-?- gi7l ^^oll 5l*fl o} 7 | ^l^(casp_rd)* ^^^r^l, °H1 ^^>°i 

^Hl- ^]JL(oe00)# ^*Rr ^4 tVcf. 
< 43 > £^o] 3S^J ^1^(920)^, #*1 Al^- ^l^Cstart), iflJf #3 ^(Int_clk), 

DLL ^lJL(rclk_dll) ^ DLL #^ ^ls(fclk_dl 1 )# ^ ^ JL , a]^- 

(start) ^ ^-*f #^ <Os(Int_clk)^l %^3]-£H efl o] ^ a] (CLHl 

^, ^^H 4^ A o v ^ DLL #^ ^]JL(rclk_dll) ^ DLL #^ ^JL(fclk_dl 1) # 

<44> A2 91 ofl ^!Jl ^-f(930)^r, AJ-71 ^71 #^ ^Hl: ^IJl(oeOO) ^ 

Snfl^l 3S^J ^1^(920)^]^ #^ ^H^- Ajif ^^«>o> ^7fl5l # 

<45> c-flolE-l (940)^, ^Vyl ^2 #3 ^MHl" a]^ (930)£) ^ ^1^1- 

^"IjL, c4lolE-l7f 51-?- #g} Aj^ofl -g-7l£lol #^Sl^ <iHlo]^ ^iJ-i- 

<46> ^ f c-HojE^ #^ ^01-^(950)^, ^-71 A]2 #^ <?1°1H1- AJJ: ^^«.(9 30 )c| £^ A] 

<y^«hl!, tj]o)z] ^BS-iL A]^L7> 5] «- -1-5} Als^l #^£l^ <?HH-i: ^7_hg- 

<47> c-flolE^ «fl<l ^^(960)^, *U ^ = ell.^i ^ls(addO), ^7} vfl«L ^ 

^JL(int_clk), DLL #^ ^ Jl(rclk_dl 1 ) ^ ^7l *>%t DLL ^]J:(fclk_dl 1 )♦ 
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<y ^ *±31 , CL* #SSH ^7} afll ^-E-efli ^J<(addO)S] fee] #7lH 4^ 
*lH*}fe ^-i- tbcf. 

^12 c-flolEi tifl<l ajjt ^^«. ( 970)^ ( ^2 Aijr( addl)) #7) ifl^ #^ 

<d5l(int_clk), ^-7} DLL 4l:£(rclk_dl 1) ^ S}^j= DLL #^ ^!Jl(fclk_dl 1)# 

<a^«>zi, CL# %^^><^ #7l X12 o];E.efl^ ^ls(addl)^ fee] #?1H 4^ afl'i* 



£ 10£- <y *2aHH ^tb £^l<y sis. tfl<m £^1^1 as^j # 

*m920)» M-H}v£ f^££Ai , olofl 

a]4 ^-*f(l010)fe, 3 = zlM ^efl Al^(sref), DLL t^Hl: aJj- 

(dis_dll), E]-^o]-°l# Ai^(rasidle) ^ #7l ^ #^ int_clk)l- ^^^> -g-^ 

€A ^-*f» ^-^Jl, ^o] ^o.o)l x\z\- aV^i A]jr 

(startz)l- #^*}fe ^tf. 

3^, i^l- #*l«-(i020)fe, Aj- 7 j a]^- Ajjro] ti>^ Ajs( s tartz), vfl^- 
^JL(int_clk), #7] DLL ^l^(rclk_dl 1 ) ^ #7] DLL ^]5l(fclk_dl 1 

^^Wljl, #7l 41 3^ £3 ^l^(startz)7> %AjS}- 5L)^ l-fl^f Aljr 

(int_clk)* 7l^o.S <#t& DLL #^ a) jr ( rclk _ dl ! ) ^ a o > 7 ] ^ DLL 

(fclk_dll)2] ylJH^ ( ^ Efol^ nH§^}fe Aj^ofl o^- ^ ^.o. ^ 

*Vfe ^ 4lJL(selB)-I- *<9^*KiL, ^71 Aji« ^^(se^)^] ^ sft^ <%<*^r -g^Vfe 

^l^(fpvt_det)l- ^*>fe ^^-ir *Vcf. 
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<52> oi 7l ^ #^olB Aj^V ^JMl030)fe. ^ ^l-¥-(1020)S.-¥-Bl ^71 

# ^!Jl(fpvt_det)l- °J^^> #5f^lB tiV<^^H ^, n ^4 ^1JL» 

*1<2 3# ^SL(fpvt_detd)S.^ #^*Hf- ^t!"§- th=K 

<53> t£*V, efloj^Al ^1^(1040)^, ^-71 vflJf #^ ^IJKlnt.clk), #7l 

^lJL(startz) ^ ^7] *1<£ ^ #*1 ^lJ:(fpvt_detd)-I- ^ ^ ^5L , #7l fl^ 
<0^(f P vt_detd)S 7l§AS. #7l ifl^- ^]3l(Int_clk)^ ^7]^ 3M€*1# ^I^jL, ^ 
nj-e} 4^7fl^ BflojEiAl AiJi(A,B,C)«- >«^*>fe ^-i- tM}. 



<54> £ no. £ 10 o^ £Dfl ci ^l^-(920) ^14 ^Jf(lOlO) 

1- M-E]-\fl oflAi3ES>H, °H 4 -§-4 

<55> ^ ofl^ ^^^-(llll)^, ^7} >g = &)HeflAl ^J:(srefHl ^ S. *fl*l 

(Low edge Pulse)* ^srRr ^ *!:-§- 
<56> ££ *}. ) ^ 2 s ofl^l ^Jf(1112)ir, #7] DLL ^olH-g- Al^(dis_dl 1 H ^ej- 3. 

€^(Low edge Pulse)* ^*Hr ^«-8: &t±. 
<57> *v^ ( MAND 7il^H(1121)^, <#7) *fll S <^1*1 ^^^-(1111)^ ^^ a] si ^ #7l 

A2 S. <HH ^^(1112)^ #^ ^^^> NAND ^*8$ 3-, H ^ # 

<58> £ *}- > «atH^(1122)^, #7] X|l NAND Tflo] e (n 2 i) ^ <g,3j Ajjr-g. ^^w>o> 
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<59> ^2 <y^E^(ii23)^, <#7] DLL n]i<HH-i- ^^(dis_dll)« <a^^> ^, 

zl ^4 f^t}^ ^cf. 

<eo> atb, *fl2 NAND 7flo}H(1124)^, 4^ ^l^(pwrup), #7l e)-^o>o]s. Al^(rasidle) 
^ #7l *fl2 <?]wlE^(ii23)^ #^ Aljrl- a y>o> NAND <g^M- ^*|*V ^, ZL # 

<6i> *fl3 <*l»lTH(1125)fe-, ^12 NAND 7]]o] e ( 112 4)^ ^ ^IJll- S^^ 0 } 

^, ZL #^*Kr S^-fr *Vcf . 

<62> 5E*h Tfll PMOS B ^1^(1126)^7, ^ #*}^r ^ofl 

^•71 ^11 vl^^i (1122)2) #^ 
<63> ^13 NAND 711 °1 B( 1127) fe, *fl3 ^ E-] (1125)2] #^ a]Jt ^ # 7 1 *fll PMOS 

H^l^l^Ei (1126)^1 =ell^l #7}°]] £fl °j^^>o> NAND ^, zl a] 

<64> *)j 4 9ju]El(ii28)^, #3 i&*>7> #7] *fll PMOS B^l^e] (1126)2] -ELefloj ^ 

^^H, #7l ^13 NAND Tfl 1127)21 #^ ^^^o> hV^*V , zl AlSf 

<65> ^ i 9jiHBl(ii29)^ ( ^"71 *fl3 NAND 7ll olH(1127)^ #^ ^IJll- a]-^*}- 

^ , ZL ^4 ^l^L* #^SRr ^^v§- 

<66> ^16 oio lE ^ (1130) ^ ( ^ ^ ^lJL(Int_clk)-I- °J^^o> tiV^^v ^, zz. ^ 

4 ^l- #^Rr ^-§r 
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<67> ^ t ^^?]\2] ^-^71(1131-1133)^, #7] ^15 91^(1129)2] %;% 4!JL(enH 

^-71 *H6 1130)3] £r^*Hr 

<68> se^j. *l<£Jf(H41)if, <#7] *1]5 ^^B-K 1129)2] #^ ^JL(en)» SJ^^V 

<69> ^■Jg > ^1 2fl>i7llolB^-(1142)^, ^7} 7)<£ ^(1141)4 #^ ^3L°fl 44 4^4°1 

§ ^lS(rasidle)* SL^/^M 7)^ <*\^ *>4. 
<70> atb, *ll7 ?1H1^(1151)^, #4 4^ ^ls(pwrup)* °J^^> * , zl 44 41 

It M*Hr ^-8: tb4. 
<7i> ^g, *fll NOR 7flolH(1152)^, #4 ^ 7 ^44(1151)4 #^ -41 J: 9? -#4 afll sfl^Tfl 

tL (n42) o] #^ 41 SI* ^^4- NOR <£4}-# T^tt ^, n 44 ^IJLl- #^*Rr ^^8: 
tb4. 

<72> a^V, ^18 ^44(1153)^-, #^ <£44 ^- 7 i »H sfli7llolH^-(1142)^ #^ #4°H <3 

^4^1, #4 *fll NOR 7lMH(1152)4 #^ 41 -£1- ^^4- ^ 44 4ls» #^ 

<73> ^ f ^2 NOR 7llolB(1161)^, #4 -g-^M (1133)4 #^ 4lJl ^ #4 *fll NOR 

7fl4H(1152)4 #^ 41J:* <g §1 w>o> NOR o^AV^ ^tg|$ * , ZL 44 41s* f^sfe 4«"* 

H>4. 

<74> gE ^- > °I44(ll62)fe, #7l *fl2 NOR Tfloje (ii6i)fil #^ 4lJL# *&3itb 

^, zl 44 4!Jl» M*Rr ^«-8: tb4. 
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<75> ^lio ^^£^(1163)^, #7l *)19 ^l^Ei(H62)^ #^ ^, 

zl ^ ^71 a]*}- A]jr<^ aV^ A]J:(startz)S^ ^thi- tb4. 



-£ 12^ £ 10^ £nflo] 3 s^J #^(920) v)H ^ #*l-SjKl020)» M-Bj-^fl 

*fll #^##(1211)^-, <^ 7 AQ <2^5^, M #7}S ^>7l ^ 

^ls(Int_clk)l- <^«>o.^, e}35 ^-7] a] 3}- Ajjrc.1 ^Js(startz)l- <a^^- 

^, <^7^ Aijr-g. Aj- 7 l Aj^dn^dk)^] ^7lA]3 oflH] olofl 

^lS(oeOOi)^^ f^Kr "^-g: 

£th ^12 €^«(1212)^r, #7} m %n °]°lH-g- Al^( oe0 0i)l- ^ 

rt-JL, ^ #7>5. DLL ^lJl(fclk_dll)«- ^^^-9.^, 3^ #7l 

tb^, ^13 #^«(1213)^r, ^ 4>7l afll ^til #^ ^H^- Al^( oe00 i)» 

°Ji^Jl, #7}^ Aj- 7 j ^*8= DLL M A]^( rclk _ dll)1 . <g^o>|, 331 

A] 3- Al^O] HV^ ^^(startz)^. 0] ^«>J1 ( C] 7 }Q Aj-7l ^ DLL 

#^ AjS (rdk.dllHl ^7lA]3 A]5:( r )^ #^§>^ <*j^g; ifrX%. 

5E?h 9l*H°]^ ^-¥-(1221)^, Aj-7] ^ ^^(f) ^ ^ ^ A]jr (r) ^ <y^«J-o> 
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<8i> ^^-^-(1222)^, ^7) is}f$ -SiCO* °^n^o} ^o^Al^l * , zi ^4 AjJil- # 

<82> pc*V, *fl2 ^^TflolH^-C^S)^, ^"71 ^HM!- ^ ^iJLCenHl nfej- #7l 

(1222)s] #^ AlJil- £ ^/^Al7l^ <*^g- 
<83> *V^ ; olu^Ei Efl^l(1224)^, ^-71 *fl2 sfl^Til olH-^(1223)S] #a Ajjr-g. efl^ ^ 

<84> *llll 91^(1225)^, #7] *)]1 «?l^Ei 5fl^l(1224)^ #a ^ejwloj- 

<85> *Hl MUXU23D-&, #7] ^ ^l^L(selB)^ ^Bflofl 4^ #7l ^ A]jr (f ) ^ ^ 

7l ^ ^l^(r) ^ ^1J># A2 #s] <>H°11- ^ls(oe01)S.^ #^*Kr tb^. 

<86> g:^ ^14 fHtf(i241)^, °m ^7}S. ^7} *H2 ^1 #3 <*HM^ A]Ji(oe01)# 

^^i, ^-7>5. ^"71 DLL #^ A]^(rclk_dll)# <^^^^, &7}3_ #7) 

#7] a}^ x)jro| ov^ ^l^(startz)!- ^^^-Jl, ^ 9l7}& #7l DLL 

^!Ji(rclk_dllHl -^71^1^ ^-tf -tl^(fpvt_det)^i #^*Hr <**K§- *Vcf. 

<87> £ 13 *. £ ^ ^l«.(i020) HH 4^7fl^ 1211-1213, 1241)1- 

<88> -^ 7 fl^ 1211-1213) tflofl *fll2 ^^£1(1311)^, #e] #7}°) o}b$ a] 

Jl(clk)# al^Hfr *iq-. 
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< 89 > je^, ^K^fl^ 1211-1213) iflofl $r^& *1]13 ?JtH £1(1312)^, ^7) *fll2 

El (1311)51 #^ *V*l?>Rr mt-^ 

<90> 4^7fl^ a^s^.(i2ii~i213) ^€ ^14 -y^EiC^l)^, E^ #7>5] <g 

^ ^l^(rst)!- «}^Rr <3^8- 

<9i> Stt, ^71]^ #^^g-( 1211-1213) vflofl ^3 3fl^7)lolH-¥-(1331)^, <#7) z]}13 

^]^Ei(l312)^ #^ ^iJLCclkdHl ^ tflo]Ei ^>o] 0^ A1^(D)# 

<92> 4^r7fl^ #^##(1211-1213) i4W ^€ *ll4 NAND Tfl o] h( 1332)^ , #7l *fl3 

3fl ^TflolH^-C 1331)5] #^ ^JL ^ ^71 *fll4 «?lwlEKl321)51 #^ Aijrs. <^«H>> N AND <g 

< 93 > 5 c^v ) 4^ 7 Ho] ^^##(1211-1213) tflofl *fll5 9J^E^(1333)^, #^ <2*>7> # 

7} ^13 5(1^7llolH-?-(1331)5l &7\-d\] <£^£\o] ^7} *fl4 NAND 7fl<>l;E (1332) 5) ^ X}^ 

<94> ^ 7 flSl #^#1-(1211~1213) i^H *fll6 9jwlE-l(1334)^, #7l ^1 4 NAND 

t!M;e (1332)5] ^ aij-^ OI^WVo]. ti>^^ o^o. ^ 

<95> gc^., ^7fl^] ^^^(1211-1213) tlH ^€ ^14 3fli7flolH^-(1341)^, #7l *fll3 

9j^Ei(l312)^ ^lJl(clkd)^ 4^ #71 ^116 °1 ^(1334)5] #^ AlJr-g. S.^-/A^}^} 
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<96> 4^7fl^ f-^ !--§-( 1211-1213) iJH *H5 NAND 7flolB(1342)fe, #7l ^4 

sfl i Til o]3^.( 1341)^ #^ Ais. ^'^"71 XI 14 (1321)^1 #^ ^^o} NAND <2 

< 97 > g:^ 4^7^ # ^ 1211~1213) iflofl ^1 17 ^^(1343)^, %n &x}7\ # 

7) ^14 3fli7flolH^-(1341)^ #^ ^Hl #7) *fl5 NAND 7lMH(1342)fl #^ 

<98> 4^7fls1 !-^#-f-( 1211-1213) ^1 18 ^^^(1344)^, #7] ^5 NAND 

7llo)B(1342)^ #3 ^^Rr ^H-* 

<99> gc^ ^4 #^#^-(1241) iflofl ^19 ^El(l351)fe, M #7-}2) ^ *13L 

(clk)# St^Kr 

<ioo> *fl 4 ^^M( 124 i) tflofl ^20 «?]HlE-1(l352)^ ) #71 *fll9 ^e^ 1351)5} 

#^ ^^Rr t-Vrf. 

<ioi> *V^, *04 #^«-(1241) iflofl #^"^ 5*||21 «?1^EK1361)^ ( #7}^ oj ^ aIJe. 

(rst)« *>3l*Rr 

<102> pe^. ( ^4 ^^M (124 i) ^flofl * 0 VaV£ ^22 ^^(1362)^, #7l ^121 Ei (1361)^1 

<103> gc^. f ^14 €^#f-(1241) iflofl *)]5 ^^7^01^(1371)^, #7l ^120 91^] 

(1352)^1 -tlJKclkdH] 3HEi #7}£) A1JL(D)-I- SL^ 7} ±r <*^§r 



67-22 



1020030027003 ^7}: 2003/10/29 

<i04> ^4 #^#^(1241) ifl°fl ^|3 NOR 7fiolB(1372)fe, #7l ^5 sfl^MH^ 

(1371) ^ #^ *1J< ^ #71 ^122 ^ItHEi (1362)^1 #^ aIJlI- <y^i£a> NOR 4^^- ^ 

<105> ath *fl4 #^«(1241) tflofl ^23 (1373)^7, #^ #7>7}- #7l *fl5 sfl 

^711 °lB-*f( 1371) 21 ^Hl ^"71 ^13 NOR 7flolM(1372)^ ^1^* 

<ioe> *V^ ( ^^ = ^. (12 4i) tflofl ^24 <yt}]Ei (I374)^r, %7] A]3 NOR TlHH 

(1372) 21 #^ ^1^1- °g^^> al^Rr ^IM: 

<107> tc^, ^4 l-^#f-(1241) vflofl ^16 sfl ^Tfl olH-^-( 1381)^, #7l *fl20 91^] 

(1352)^1 #^ ^lJL(clkdH tcf&l- ^7) *ll24 <?} *H (1374)^ a]Ji# £.-S-/*McW 7^ <* 

<108> *j| 4 #^#1-(1241) iflofl *j) 4 N0 R 7flolH(1382)^r, %7] *fl6 

3fli7]|olE»(i38i)ol ^ a]jt ^ ^22 ^^(1362)^ ^1^1- ^^^-o> NOR 

<109> ^4 #^#1-(1241) vflofl ^25 <y^E^(1383)^ ( #3 ^7} ^7] ^6 2fl 

^7l]olE tL (1381) ^ ^ ^ofl o^s]^ ^-71 ^14 NOR 7flolE(i 382 )o) ^53 o^i£o} 

<no> *v^ i ^4 §^^ (124 i) vflofl ^26 «ytHEKl384)^, #7) ^]4 NOR 7)\o}^ 

(1382)^ #^ ^lif °g^^-o> al^SRr <*^>g- ^cf. 
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<m> £ 14a tfl*l £ Uctt 5. 1(H 4€- 5.^1^1 a^J #*m920) vfloU #2)-<a e^l^A} 

7 uM^-(1040)« M-E^ <$*\SlsL*\, °H t}-§-4 ^t}. 

<H2> #UM-S(1410)£-, O.S. 4^7fl^ ^t^Jl, oj^ 

^(Vdd)* o]7>«> o.^ , cj-^ s a o v 7 ) ^s) AiJi(lnt_clk)» °J ^Jl, 

#7l #*1 a]^- Als^ uv^ ^IJL(startz)* Lfl«-ofl ^ 7 flS) 

^ #^#1-^ #^ 4lJL» XU #eHB *1?> ^ ^^(mO)S.^ 

Al^- ^lS(ml)^ #^Kr <*^|- <£cf. 

<ii3> ^1^-^(1420)^, #7l *1<£ #*1 ^ls(fpvt_detd)l- S^ 1 ^} *1«?!*1?1 4 1 , 

<114> *V^, #B}ole x\7\ ^ia.( 1 4 30 )^ i #7l ^o^«-(i420)^| #3 ^lJ.(en)£] <a«W 4 

X|l 1-el-olH XH ^IJl(mO) 5Eir #7l ^2 #£|- 0 lH XH 

(mlHl ^r7flsl a]Jl(di~D3)« ^#*Hr e^-g- tb^f. <X7H, #7l 

1-^1 B *l?i ^1^.(1430)^1 S\S. 5. 14b°\] 3E.a1€ y>5f £t}-. 

<ii5> #71 SbJ-oJe a1# ^1^.(1430) XI 7 3xfl^7flolH^-(1431)^, #7l *1<?^ 

(1420)^1 #a Aljr(enHl .14 el- #7l XU #e|ole #*1 ^ #Jr( m0 )-i- iE-f^K^l ?1 

<ii6> gc^ #71 1-el-olB Al^V ^1^.(1430) vfl°fl #3-3 X| 8 Xl^XH H^(1432)^, #7l 

*1 £-¥-(1420)3 #^ 4!3l (enHl 4^ XI 2 €&|-°m a^V Aijr( m l)!- £^-/*> 
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<H7> ^7} #^-olH *m ^1^-(1430) iJH $)2 91^ 2fl *l(1433)ir, #7l 

^7 sfl i 711 °lH^-( 1431)^ #^ efl^l*V ^ #^*Hr ^«-8: 

<ii8> A o v 7l #^o]h Al^V #*mi430) t|H ^13 ^Ei 2fl*l (1434)^ , ^>7l 7fl 

8 5fl^7flolB-?-(1432)^ #^ efl^lt!- ^ <3t-g: tbcf. 

<ii9> av 7 ) ^5}-o1;e aI^V (1430) iflcil ^-av^ ^127 o]^eK1435)^, #7} 7fl2 91 

t^Ei efl*l(1433)^ #^ ^Isl- ^, zz. Ai^l- ^-i- 

<120> S *V, 4>7l #5}olE A]^ ^^.(^o) uflofl 3.3.3 ^]28 ^1^E^(1436)^ ( #7} 7^13 91 

<121> ^g, Aj- 7 ] a}^> ^1^-(U30) vflofl ^-3>€ ^5 nor 711 1437)^, #7] Tfl 

27 <?lBlEi( 1435)^1 #^ ^ ^1-71 71128 <y*l El (1436)^1 #^ aiJl-I- <g 1^°} NOR 

*r*Q-& ^, Zl Tjjif av 71 ^711^ #£q-olH ^l?i #*1 ^]Jl(D1~D3) ^ *V ^1Jl(D3)5L 

<122> S c^ > av 7 ] ^el-ole ^1-^(1430) t|H ^-SV^ 7116 NAND 7llolH(1438)^ ( ^7} 

7fl27 ^e^ 1435)^1 #3 ^IJL ^ #7l ^13 £1^1 El Hfl^l (1434)2] #^ <g^i£o} NAND 

<3<M- ^, =L ^ 4lJ>« ^7} ^7l\2) f-eHn ^l?i #*1 -tlJl(Dl~D3) ^ *t ^IJL 

(D2)^ <*«hg- tbtq-. 

<123> ^5g ( Aj- 7 i ^el-olH a1t_V ^ia. (1 4 30 ) ^ofl 3-^3 ^28 <?]»lEi (1439)^r, 7116 

NAND 7Ho1e (1 43 8 )o] ^ ti>*lt>- ^, ^ ^ ^is* #^*Rr fVcf. 

<124> ^7) ^Bl-olH x\& ^l^-(i 4 30) iflofl ^7 NAND Tfl ^(1440)^, #7l 

71127 <y^E|(1435)^ #^ * ^"71 7113 <ytHE^ 2fl*l(l434)£l #^ ^^«>c»> NAND 
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^r*S^ H ^4 -#7l 4^7H^ f-eMH aI^V #*1 a]s(D1~D3) # ^1^ 

<125> #71 #5HH #*l-¥-(1430) #3-^ *fl29 ^^(1441)^, #7l *fl7 

NAND TlMS (1440)3 ^ ^ ^ ^ ^e^Hr cd^g. ^ 

<126> ^ehj=l(1450)^ ; #71 #e^o]E x\# #*1 Jjt-(1430)S^-E) <SM #eWB 

^Jl (D1~D3)1- ^^Jl, ^-71 CL £ #7} 4^3 #bMh *1# 
(D1-D3H 3*11 feel <S<4^ ^qj«H 4^7fla] eflol^A] #*1 aIJlCa.b.C)* ^*Hr ^-g- 
tM=k #7l ^^(1450)3 #^ 2]S ^-#£r £ 14 C ofl £^1^ ti^ ^-ji, CL6789A 

fe CL6, C17, C18, CL9 5? CLIO f ^ <J.JL7} ^Hj^^ ^n^cf. 

<127> #71 AjEHfcL( 1450 ) Lflofl #3j-^ ^130 oIal^(1451)fe, CL^l ^ a]^( C L4)# «a^^> «> 

<128> 2E*T. ; # 7 ] ^Efl ^-(1450) #aV^ ^18 NAND 7HolH(1452)fe- ( #7l 4^7fl2l l-ej-ol 

H *l?i ^|J:(D1~D3) ^ -tlJi(Dl) ^ CL^l *V #5l(CL6789A)l- ^^o} NAND 

<129> ^ ( #71 ^^w.(i4 50 ) Lflcfl #a}-^ NAND Tflo] e (i 4 53)fe , #7l 4^7^ #e|-ol 

— A l*> ^1J1(D1~D3) ^ *V <0Jl(D2) $J CL^l ^ ^lS(CL5)# ^^^> NAND ^-fr 

<130> Sf, #7l ^BflH.(i4 50 ) iflofl #aj-^ ^lio NAND TlM^ (1454)fe, #7l *fl30 

(1451)3 #^ ^71 ^18 NAND ?1H e ( i 452 ) o] #3 ^IJl ^ #7} *ll9 NAND 7fl°lH(l453) 
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<m> ^-71 (1450) MH1 X131 °IH^(1455)^, #7l XUO NAND Xl°m 

(1454)^ #^ ^1JL# <g n Q*} ^, 3. ^4 #^Kr ^^"^ 

<132> sEtb, -8-71 ^-^(1450) Xl32 <?] ^1(1456)^, #7} ^]31 91 ^ 3 (1455)^ 

<133> A o v 7l jf(1450) iflofl ^133 <?]tHEKl457)^r, ^7} ^^7]\$] #5}oj B ^ 

# ^]^(D1~D3) # ^1^(D2)# ^ 3=^ ^ 7J jzf Aijr-g. #=^Hfr 

<134> 3E«h ^-71 ^^-(1450) tJH X| 11 NAND 7lH B( 1458 )tt, #7l X133 

(1457)2} #^ a]s ^ # 7 ] CL^l ^Jl(CL5)«- °t]^^> NAND <g^-g- ^, ZL 

<135> a>71 ^^-(1450) i-fl <H1 *<k^$. NAND XM e (I459)ir, #7l ^7fl^ ^eJ-o] 

S ^1^ ^3L(D1~D3) ^ ^lS(D2) ^ CL£] ^ J< (CL6789A)!- NAND ^-fr 

<136> tc*j- ! a o v 7 ] ^Efl«.( 1450 ) ^ ^-a}-^ NAND ^ojEd^o)^, # 7 ] ^1 11 NAND XH 

S(1458)^ US. ^ ^7] XI 12 NAND Xl°lH(1459)S] #a ^Jif <a^«lo> NAND <S^* 

<137> ^ > a o v 7 ] ^emj=l (1450) ^ofl ^-3V£) ^34 o]t^|Ei(i461)^, ^7l X112 NAND XMB 

(1459)2] #^ ^1^1- ^ n ^, =L ^ f^sfe <*|^-8r 
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<138> SE^b, ^^^-(1450) u|H ^VaV^ ^35 o]«l^(1462)fe ( #7l *fl34 ^1^^(1461)31 

<139> #7l ^^-¥-(1450) ifl<Hl *)ll4 NAND 7flolB(1463)^, #7] ^7\\°] ^efo] 
B *1?> ^1J1(D1~D3) # ^ 4!3l(D3) ^ CLSl ^ ^lS(CL6789A)# ^^^> NAND <£^* 

<140> gc^ a o v 7 ] ^b««-(1450) iflofl ^ 36 oi^Ei(l464)^, #7l *fll4 NAND TlHH. 

(1463)5] #^ aijtI- o^«R>> tiV^t!: n ^4 4^7fl^ efloj^Al #*1 ^ 

(A.B.O # $ ^!3< (C)JL^ f^*Hr ^cf. 



<141> £ 15tt -g- <y ^Aloflofl 51 ^ 3S^J tflofl *fl2 #^ 

US- ^^^f(930)# M-El-sH -i-s-^s.^, olofl -Q^H -i^*>^ 4^-4 . 

<142> ^5 #^#^-(1511)^-, #7l 2:71 #^ ol^fl A]s(oe00)l- °J ^ <#7] iflJjL 

^lS(Int_clk)^l & 7 ] A]^ #^Kr <2^-g. *Vcf. 
<143> g:^ *fl 6 #^"(1512)^, ^-71 2115 #^#1-(1511)^ #^ Al^s. o^wJ-oV s£ 7 ] 

U= DLL #§3 ^lSl(fclk_dll)<Hl -S-7]a]^ #^s>^ <*ljvg- t!:^. 
<144> ^ > x] 7 #^#^-(1513)^, AJ-7I 2fl5 #^W(1511)2] #^ <g^^o> Aj-71 # 

D= DLL #^ 4JJL(rclk_dl l)*fl &7]*W #^*Rr th=k 
<145> £ *v ( ^2 MUX(1514)^, ^7} ^ <0^(selB)<Hl 4^ #7l 46 #^#^-(1512)^ 
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<146> tHa, ^ 8 #^#f-(1521)^r, #7} A]2 MUX(1514)£) #^ ^Ul-I- ^ S^°> # 7 1 

DLL #^ 4lJL(rclk_dllH ^7^1^ #^*Rr <^^-fr 
<147> *fl 9 #^#f-(1522)^, ^-71 ^18 €^«(1521)£] #7] ^- 

U= DLL M ^15l(rclk_dll)<Hl -^7H^ ^cf. 
<148> *V^, ^10 #^#^-(1523)^, ^7} *)19 #^#§-(1522)^) ^ ^IJLl- ^^o} 

DLL ^l^(rclk_dll)<=>fl ^7H^ #^*>^ ^nf. 

<149> S *V ! MUX(1524)^ ( ^-71 ^Hl8 #Ul-f-(1521)Sl #^ a]Jl, a)-71 *ll9 

(1522)^ #3 ^ ^ A o v 7l ^110 €^#^-(1523)2] #^ <g S^JL, 4>7l 4^7fl^ efl 

^1^(A,B,C)^ ^o\] ^ -%y] z\}8 #^#^(1521)^ #^ ^71 ^}9 

«(1522)^ #^ ^IJl ^ ^>7l ^10 #^€§(1523)21 %% ^ 4^ 7 fl^ # 

^ ^Hl- a]Jt ^ *V ^lJl(oe2_40_dll)S.A] #^*>^ <^lhg- *Vcf . 
<150> #^#1-^(1525)^, ^Ho s <£%q ^7fl2l #^#1-^- ^ti]s>ji ( 2)^2) 

#^«-J^L ^71 ^13 MUX(1524)^ #^ ^ISl- ^^«>JL, #7] 4^7fl^ ^ ^ 

-i!^* #7] DLL #^ ^Jl(rclk_dll)^ -S^H^ zj-z^- 4^7fl£) #a oloflol^- a] jr 

(oe50_dll-oe70_dll)# #^*Rr 
<151> #^#f-(l531)£r, ^"71 ^18 1521)^ ^JL* °J^^> ^"71 

DLL ^lJl(fclk_dll)<Hl ^71^^ #^*Kr <^-§: 

<152> ^)i2 #^##(1532)^, ^-71 ^11 #H#*(1531)^ #^ <^«>o)- aj- 7 ] 

DLL ^l^(fclk_dll)^l ^71^1^ #^5^ ^tb* 
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<153> ^ f ^|i3 l^#-f-(1533)£:, -S-71 ^112 €^€#(1532)^1 #^ ^^^> aJ- 7 -| 

DLL #^ ^lJl(fclk_dll)<Hl -§-7H?q #^<BHr 
<154> Stb, *fl4 MUX(1534)^r, #7l ^11 1531)^1 US, ^7] A\12 

(1532)2} #§! ^Jl ^ ^-71 *f|i3 #^«(1533)^ #^ ^iJll- °J % «> Jl , #7) efl 

^JUA.B.O^ ^i^l ^ %7) #^##(1531)^ #^ AiJ:, ^-71 *fll2 # 

^#-§-(1532)2] #3 aJJ: ^ #7] ^13 -&^##(1533)^ ^ a]Jt ^ Aljrs. 4^7fl^ 
#^ oi^ol^- a]^ ^ *V ^l3l(oe2_45_dll)SAi #^<*Kr <*^§- $1}. 
<155> ^114 #^€l-(1535)^r ; #71 ^14 MUX(1534)£] #^ a]Jt^. <y^w]-o> ^- 7 | ^ 

DLL ^JJL(fclk_dllHl ^7]a1^ 4^7fl^ #^ Sl^Ml- ^IJl # tb ^S(oe55_dl 1 )3,*\ 

<156> *1]15 ^«(1536)-^, ^"71 ^114 #UM-(1535)2] #<N ^^^> 

DLL #^ ^^(fdk^n)^] ^71 A]^ ^7^ #^ <?1°1H-|- a] ^ *V Ai^( oe 65_dll) 



£ 16a ^ £ 16b^ <a ^Al^jo!] ^Dflol as.Ai iflofl ^-av^ ^jo] 

Ei #^ ^cH«- (950)1- ^B}^£ , o]ofl ^j-o} ^S}^ ^-cf. 

^ ^Hl: US. ^-^(1610)^, ^2 #^ ^ofioll- ^^-^-(930)^1 4^7flS] 

£#/^l^^l^ #^ ^Hl: ^JUrouten)^ f^Rr *Vcf. c^H, ^ % 
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<159> *n 6 NOR 7llolE(1611)fe, M ^1Jl(CL4, CL5, CL6)* ^^^> NOR ^ 

<160> ^*V ( 3xfl^7flolB^-(1612)^, -S-71 *116 NOR ?1HB(1611)^ #^ a1Jl<>11 n}E} ^-7l 

^7fl^l #^ Sl^Ml- ^IJL ^ ^iJL(oe2_40_dll)# 5i-f-/*KH ?1 ^ tb^. 

<iei> tl-^, afli #^ 91^°]^: Us. ^^-^-(1613)^, CL^l ^Hr^ 41JUCL7, CL8, CL9, 

CL10)1- <a^o> NOR <3^b§- 14 ol-g-^c^ 4^ 7 fl^ #^ <^HH# ^IJl 

(oe50_dll, oe60_dll)* S^/^^l ?1 fe- ^-i- <^7H, # 7 1 afll #^ <?}^1°1^ a) Jr 

^e]^-(1613)fil ^Hfl^ 71^4 ^<5>7fl ^P^tf. 

<i62> 04 ^-(1614)^, ^"71 2119 ^7flolB-^(1612)^ #^ AiJ: ^ a o v 7 i ^ o] 

°ll ^Bl^-(1613)^ #^ <33^o> *]<£*m ^ #3 $HM£ *!JL 

(routen)^ 

<i63> ^ °HM£ A|^^.(i 62 o)fe f ^71 ^112 #^ SHMl; ^^^-(930)^ 

4^r7fl^ #^ ^IsS <g 3 ^ Jl , CL21 Sl«fl ^711^ #3 SH°llr Aljro] 

*V ^llf £*/^l^^l^l *>^= #^ <?H°l-& ^IJUfouten)^ #^*Hr ^^-i- tH}. <^7H 
, -8-71 #^ •y^oii- Ajjr ^^-^-(1620)^1 A oMl«l ii^*}^ 4^-4 

<164> ^ > ^7 nor 711 °1H( 1621)^, CL^l ^-^7flsl a]sl(CL4 ( CL5, CL6)# ^^oV NOR <3 

<165> sc*v ( >fl 10 5fl^7llolE«.( 16 22)^, ^71 ^17 NOR 71WH( 1621)3 #3 <dJL<Hl #7l 

4^r7flsl #^ <*HM1- a] J: ^ *V ^lJ:(oe2_45_dll)# S.*/*!-^*! ?1 fe- e^-g- *Vc}-. 
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<166> ^fl2 #^ 91^)°)^ *\3L *1 3^(1623)^, CL^l 4^r7fl^ ^lS(CL7, CL8, CL9, 

CLIO)* <g^o> NOR ^ ol-g-^o^ ^ 7 fl^ #^ <?HH1: Aijr 

(oe55_dll, oe65_dll)» 9\ tb*=h #7l *fl2 #^ Aijr 

^^^-(1623)31 ^£ ^<H<5}7fl ^€4. 

<167> SEtl:, (1624)^, %7] B ^(1622)°-) #^ ^OJ: ^ #7l ^2 o] 

ofloj^- AlJ: ^B]^-(1623)21 #^ A}jr# <y s] «lo> *]<$.*m ^, «H= #3 ^Hl Ajjr 
(fouten)SAi o^o. ^t}. 

<i68> tb^, ^13 #3 SHM-i- ^e)^-(1631)fe, ^-71 4^71]^ #^ o]l ^Is 

(oe2_40_dll, oe50_dll, oe60_dll, oe70_dll)l- ^^o} fee) ^^>^- ^-^ti 9] # 

^ o]c])o]M. A]^(oe4b, oe5b ( oe6b, oe7b)# ^^*>^ ^thi: ^7H, *fl3 #3 

OjofloU ^]JL ^^1^(1631)^ ^£ ^efl^l 71^21- -RrA}^, ^}$] ^ #^030.0. 

<169> g=^ t ^i 8 N0 R 7HolH(1632)^ ( ^-71 4^7fl5l #a oi^oH 2^ Ai^( oe4bi oe 5 b( 

oe6b, oe7b) # ^ ^lJL(oe4b) ^ #^ ^Ml J:(oe0_dl 1 )# ^^of NOR <£[<ib8: ^*J^r 

<i?o> *V^ ( *)137 o]tH E ^( 163 3)^ ( a o v 7 i ^i 8 N0R Til ol^(i632)Sl #^ ^JiM- °J^^>o> a};^ 

^, zz. ^4 ^i jr^ #^sRr o^^ 

<171> PM0S H ^1^(1634)-^, ^ ^oj-ofl ^s\ji t #7>5. # 

7] *fl37 o]^Ei (1633)^1 ^ A]3Ll ojaav^ci-. 
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<i?2> ^g, NMOS B ^1^(1635)^, = eil<y #7] PMOS B$*l iBi (1634)^1 B.r£\}9± 

<173> ;ee*V, ^14 <ytHEi 2fl^l(1636)^, #7l PMOS B 31*1^ (1634) ^ #7l NMOS B^*]^ 

(1635)^1 -g^ ^efl^j ^>s.^-Ei <ya^ Al^l- efl^ltl- ^ #^*Kr *lcf. 

<174> ^4 <y^ol# ^IJe. *lBWl637)fe, # 7 ] ^3 o]oilol^- ^^w. 

(1631)^1 ^ ^1^1- <^«>o> ^51 <&^% ^^*lr ^, #^*Rr # 7 1 
^14 #^ <*H°llr ^IJL ^^(1637)^ 

<i7 5 > s*l ; nor Til o]B( 1638)^, #7l ^14 ^l^B] efl^(1636)^ #a A]jr ^ ^4 

^5^(1637)21 #a) Al^l- 01 ^ «>of M0R ^, ^1 ^4 <*! 

<176> ^13!, ^14 ^^(1639)^:, #7l ^19 NOR 7lHB(1638)2] ^IJl-I- <9 fee] 



<177> E 17^ ^ ^AHH 9\^Y 3.^.^ 5] 5. V)H C-flolE^ *lH «- 

(940)1- i-M^ oloil ^>o^ rq-^-uzj. ^cf. 

<178> ^1 #3}-»Hl711)*r, ^2 #^ ?J°1H1- ^-¥-(930)3 4^7fl2) #^ <y oil ^11- <tf 
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<i79> £ ^. f ^13 8 6]^E](l712)fe, {>M #^ {lJl(oe2_45_dll)l- SJ^^V 

<iso> ^ f ^]i5 NAND 711 1713)tt, #^ *H<>11- *}*Y# {liL(poe2_45_dl 1 ) ^ #7] a(| 

38 tltH £1(1712)^ %% {111- ^ n «M NAND <£{M: ^^*V ^, =L ^ {111- #3sK=- ^ 

<isi> SE^l, *fl9 NOR 711 1714) fe, CL3 ^7fl^ {1KCL4, CL5, CL6)S SJ^^> NOR 

H ^4 4111- #^*Rr 

<182> ^ f ^lii sfl^TflolH ^-(1715)^, A oM ^19 NOR 7flolH(1714)^ #^ {11<H1 4^ A <M 

all 15 NAND 7\}°] B (1713)^ #^ ^llf £-f-/*>^l 7l^ <*^§- *Vcf. 
<183> SJ-sg, ^15 s.^(1716)^-, #7] 411 3fl^7ll °1B-^(1715)^ #^ {]1 ^ ^V 7 ] *))! All 

#^(1711)51 #^ {!l» <8^o> ^ ^{l* ^, ^ Allf °fl«l cflolE-l o] 

{ll(qsen_pre)3>| #<3*Hf e^-fr tb^. 
<184> £E*V, ^12 {11 {1^(1721)^, ^2 #^ ^Hl- -$-^(930)3 4^7^ #^ <£o\] 

<185> ^39 <?] ^(1722)^7, #7l #^ ^Jlolf {ll(oe2_45_dl 1 )» ^t^} 

<186> *U6 NAND 711 o| H( 1723 ^ Him {11 (poe2_45_dl 1 ) £ #7l 

39 ^ttlEi (1722)^1 #ed {lit ^^^> NAND 4^*3 ^ ^, ZL ^4 {111- #3*Hr ^ 
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3E?h afllO NOR Til 1724)^7, CL^ ^7fl^ ^1Jl(CL4, CL5, CL6)» ^^^> NOR <3 

tb^, ^112 5fl^7flolB^-(1725)^, ^71 afllO NOR >1MB(1724)£| #^ # 
71 *fll6 NAND 7fl °1H( 1723 )£] #^ ^J:* i-f-AKH^ ^tb* fh}. 

*fl6 5-^(1726)^-, -*7l *||12 sfl^TllolH^C 1725)^1 * ^7} *fl2 

^^^-(1721)^1 #3 4!JM- °g^^>o> ^ ^a>^. ^sj^j. ^ ^4 ai^ # cfloiEl ohh 

1- ^lS(qsen)S.Ai #3j*Kr *j^-g- 



^^■¥-(960, 970)# M-E}-^ ojofl ^fj}^ 40^ ^ 

<191> ^7 S.^(1810)^r, 4^7fl£l °i — 5ll rli °J ^ ^0} ^ o^xy^. ^ ^4 

<192> Stb, *fll6 SUMC 1821)*, -8-71 *fl7 S3] (1810)21 #^ Aljr-g- 01 53 y>o|. # 7 ] ^w. 

#3 4liL(Int_clkHl ^7]Al^ #^s>^ ^tf. 
<193> £ *V ( ^ 17 !-^M(1822)^r, #7] *)U6 ^^€^(1821)^1 #^ <B^^> 

*}U= DLL #sj ^l^(fclk_dll)^l ^71^1^ #^«^ ^t}. 
<194> ^ f *fl 18 #^##(1823)^, -8-71 *fll7 #^«(1822)^ #^ ^ljL-t- 0 J^^> j£ 7 ] 

DLL ^lJL(rclk_dllHl ^7)a)?\ #^<5Rr <*^-g: tb^. 

<195> SE ^j. j MUX(1824)^, #7l ^ ^}JL(selBHl *}-e}- #7l *j|17 §^«U822)^ #^ 

^!Jl ^ >a-7l *fll8 #^1-1- (1823)31 #^ aIJt # *]Ji» ^^*H #3*Kr *Vc}-. 
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<i96> tP^, *fll9 #^##(1831)^, <#7] *fl5 MUX(1824)^ #^ #7l 

DLL #^ ^lSL(rclk_dll)°fl -§-7H^ #^*>^ <*§-g- *VnK 
<197> se^, ^120 #^##(1832)^:, #7l ^19 €^€f-(1831)^ #^ aJJ^ <^ti}-o} 

*>^= DLL #^ -tUUfclk^dllW -^7lA]^ #^*>^ <3^g- 
<198> ^21 #^#!-(1833)£r, ^7} ^20 #^«(1832)^ #^ ^llf ^^^> #7l 

*>^= DLL #^ 4LSL(fclk_dllHI ^7lA]^ #<3*Hr *M}. 
<199> g^, *fl 6 MUX(1834)^, #7) ^119 «^1"«-(1831)^ #^ 41 Ji, ^7) afl20 

(1832)^ #^ *\3L ^ #7l ^121 1833)^1 #^ ^^Jl, 4>7] ^HM^I efl 

o]^a] aIJKA.B.O^ ttj-sj- ^71 *U9 #^W(1831)^ #3 ^-71 *fl20 # 

UM-(1832)SJ #^ 41 3l ^ *fl21 S^#l-(1833)^ #^ 4JJL # ^}o]b] ufl 

1 ^lS(sosezl_35)S.^i ^tM: ^rtf. 

<200> *>^ ( ^22 #^##(1835)£r, ^-71 *fl6 MUX(1834)£] Aljr-g. ^^^ Ve >> #7l ^ 

DLL ^lJL(fclk_dllHl ^-7}X\^ 4^7fl£] c-lHEi uH<i Ais. ^ ^l^(sosez45)^i # 

<20i> se^t, ^123 #^##(1836)^r, ^>7l *fl22 1835)^1 #^ °d^^> #7] 

DLL ^l3l(fclk_dll)^l ^71^1^ 4-^711 c-flo)Ei afl«g Aljr ^ # Alj£( S osez55)S. 

<202> *V^, a]Jt ^JjKl840)*r, ^"71 MUX(1834)^ #^ ^3L, #7] A}2\ 

(1835)3 #^ ^ ^7l afl22 #^W(1836)3 #a Aj-^-g. «y^^o> CL<H) 9]*}c£\ Al^-j. 
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A. 

<203> £ 19^ M. Mj-t^o} ^o] j^o} u}.^ Bj-Olnlc^A^ o) -|- ^^a) 

rr^o] zjj^l 4^.4 ^ 

<204> , Ifl-f ^Jl(Int_clk)£] ^1*1^ *1^(<1>H1 C-flolE^ <y#^ 

0 l n J M ^IJL^H Bfojnj^ o>^>^ DLL #3 ^lJL(dll_clk)S] 

Cf. ^, HM^ ol#^ Efol^l ^ ^ E}o]nJ^ u>^^ 3} oj DLL #^ ^} JL(dl l_dk) # # 

U= DLL #^ ^!JL(rclk_dll)°J*l *V%t DLL #^ ^!Jl(fclk_dl 1 )°J*1 <^-I- #*]*Rr ^^cf. 
0 1tt ^r^Hr ^ ^li, ^1^, ^5^1 ^tb *H1 ^5+ £ 19# ^2^, JL 

^s)-^ jl^o^ ^^H^r ^ DLL ^l^(fclk_dll)l-, S^^l^i^ ^ DLL 

#^ ^lS(rclk_dll)l- ) S^HlA-j^r DLL ^lJL(fclk_dl 1 )« ^-g-^>7fl 

^ ^, #b^o1h £ 19£4 ^-o] DLL #3 ^lJ>(dll_clk)* 

5«1 ol-g-^- 4<£ oj-g-^v 301*1 c^H-s. a^^] ^cf. o]^. C L°fl SMI efloltl 

(DQ) 31 ^Jl(DQS)-& iflJiUflTll ^4. 

<205> Aj-^^j ^^ig, ^7lofl DLL ^MHl- ^1717^, a] ( S ref ) -tf^HH 

auj-^ M-^^ ^^-^l^r, DLL ^lJL(dll_clk)» JL^-&}7] ^ 200 ^^^Til 

°1 ^ ^°Jr°fl, ^ ^12. ^^(lOlOHH, £nflo] 3^. <^aJ- ^ 

4 ^^(startz)^ ^^^cf. o^7lAi ( aV^ a]^- ^ls(startz)^ , ^ ^M* ^IJL 

(rasidle)7l- 2^5. X)l fee} #7fl(Low)5. c^oflol^ nfl 3)^^0.5. ^MH^cf. SEtb, 
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DLL ^^^oi^-Al^i * tfX| ^o]m.x\7]7]^, 5]HeflAl(sref) 3}<y^ * 

Wj-^uhg: nfl aV^^v h].^ £o_ ^ ^^o. cq^ ol^o]^ Ajjrol nY^ ^ A]*)- A]jr 
(startz)* A^cf. 

<206> £ 20a ^ £ 20bfe fe <U ^*HH s\S.°] 

<207> ^ f a]*)- Aijr(startz)7> ^2 fee) #7fl (HighHH *)U feel ^-^(Low)S. 

^11 i^tf(1211)^, ^ #3 ^lJl(Int_clk)^ c^ofl ^H] ^ ^^O]^- 

^JUoeOODl- ^12 fee] #7fl(High)3. ^sH^t}. zl <5>*J= DLL #^ -i! J:(fclk_dl 1 H 
^7l£]fe ^12 #^##(1212) ^ ^ DLL #^ ^]JL(rclk_dllH ^J^fe *fl3 #^#1- 
(1213)fe, <?Kl^>fe *fli c^lal #a oioflo]^- Ai^(oe00i)7V ^12 feel # 

3l(High)<y* <y^*>7jl =]<H s>3= -tls(f) ^ ^lJi(r)l- *fl2 fee] ^r^(High)^ #^5H 

71711 sit}. £ 20a<>fl 5^1*1 w]-^- ofl«l #^ ^I^ol-t ^lJL(oe00i)7V ^12 fee] 

^r^l(High)7l- ^ if, Al^( a )oflA^ ^ DLL #e} ^lJl(f clk.dl 1 cf= *V X\% 

(b)^ DLL #^ ^}JL(rclk_dll)^ #<£j£cj- SM&i^-M-, HH^-I- °Hs>fe Ej-^^- 

nV^Al^l^l s.^>7l nfl^-o]) *V Al^( a )oflAi ^ji oflw] #^ °1<H1°11- ^IJl ( oeOO i ) 7} z\}2 fee) # 
3l(High)7> £ 7A=r <y^*M ^*>i ^ *V ^(bH]A|o) <y^*Vcf. n>q=, s}tg= DLL 

^UUfclk.dll)^ Aj-<- X\ ^ E^-Ol^. n>^^. o> # cq c^ofl Olcf^, ^ DLL #&| *1J> 

(fclk_dllHl -^7l£lfe ^]2 #^#-f-(1212H ^*fl *fll ^ltil #^ ^IJKoeOOi )7> ^2 

fee] ^-Tll(High)^ H^s)^ %°}^. °] ^ DLL W:^ ^ls(rclk_dll)^ ^<Hl 

^1*1-^ A o v ^ ^l^(r)7> ^7-] %^5f-^ji ( ol^oi] DLL #^ ^]Jl(fclk_dll)^l ^ofl 

^ ^ls(f)7> ^51-51^, *m -<d^(selB)fe ^11 fee) ^7fl(Low)5. s\<^ , MUX(1231)fe 
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^l^(r)* *\}2 ofla] #^ ^loflol^- Ai^i(oeOl)^ #^^7)1 ^t)-. zi ^, olofl 

^^-(1221)^, ^ll(r) 31 &3L(i)2\ *>°1 ^ A2 fee] #7fl(High) 
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